Purpose -The purpose of this paper is to examine the impact of some organizational information technology (IT) factors (i.e. IT assets, employees' IT skills, IT resources, and satisfaction with legacy IT systems) and their interacting effects with two contingency factors (i.e. organization's size and structure) on enterprise resource planning (ERP) system success. Design/methodology/approach -Surveys were conducted in two European countries. Respondents came from diverse, private, and industrial organizations. Relevant hypotheses were developed and tested using a structural equation modeling technique. Findings -The analysis supported -partially or fully -six of the eight hypotheses formulated. For example, the data indicated strong positive relationships between IT assets and IT resources, on the one hand, and ERP success, on the other. Organization's size and structure were also found to be moderators in some of the relationships. Also, the analysis revealed that satisfaction with legacy IT systems increased with ERP success, which was an unexpected finding. Originality/value -This study contributes to the literature, being among the few to investigate the effects of organizational IT factors and their interacting effects with relevant contingency factors in the context of ERP system success. Methodologically, the study utilized a "non-deterministic" model to facilitate deeper insights into the effects of variables.
Introduction
Enterprise resource planning (ERP) systems are transaction systems that allow information to flow seamlessly across different business units and functions in an organization (Al-Mashari, 2003; Davenport, 1998 Davenport, , 2000 . ERP systems are costly to acquire and their adoption process is often fraught with risks. Despite the difficulties organizations encounter when implementing ERP systems (Markus and Tanis, 2000) , the software continues to diffuse globally (van Everdingen et al., 2000; Mabert et al., 2003) . Many have written about ERP implementation issues (Hong and Kim, 2002) , but only few have examined their success beyond the implementation phases Ifinedo, 2006b ).
The current issue and full text archive of this journal is available at www. emeraldinsight.com/0263-5577.htm None has investigated the impact of organizational information technology (IT) issues and/or their interactions with such contingency factors as organization's size and structure on ERP system success. The paucity of research on this aspect of ERP studies (Al-Mashari, 2003; Ifinedo, 2006b) , is the motivation for this study.
We modified the term "organizational technology context" as used by Chau and Tam (1998) to describe IT issues at the organizational or firm level to "organizational IT factors" for simplicity's sake. At a general level, researchers (Chau and Tam, 1998; Markus and Tanis, 2000; Willcocks and Sykes, 2000) have implied that deeper understanding of the effectiveness or success of IT systems for adopting organization can be assured when adequate attention is accorded to organizational IT issues. Indeed, it has been suggested that the firms that have been successful with the software are those that accept that ERP acquisition is not only a business matter but also a technological/technical matter as well (Davenport, 2000; Markus and Tanis, 2000; Willcocks and Sykes, 2000) .
The specific objective of this study is to investigate the impact of some organizational IT factors such as IT assets, employees' general IT skills, IT resources, and satisfaction with legacy IT systems on ERP system success. Our study of the literature revealed that other researchers Morton and Hu, 2004; Lee and Lee, 2004) have noted the pertinence of the aforementioned factors in the context of ERP system success evaluations. To that end, the present research serves to complement prior studies as well as advance knowledge in the area. This effort does not consider the organizational IT factors in isolation, as is common in similar studies; rather, it incorporates the interacting effects of the aforementioned two contingency factors to facilitate insight. The selected issues (i.e. the main and the interacting effects) are offered as illustrative rather than exhaustive examples. Finally, our work offers a methodological refinement on variables' effects and we hope that the approach will provide useful guidelines and benefits to ERP practitioners and researchers alike.
Background literature
The theoretical framework underpinning this research is the contingency theory that was developed by Lawrence and Lorsch (1967) . The theory posits that organizational effectiveness (in this instance ERP effectiveness or success) can result from the matching of organizational characteristics with contingency factors. Donaldson's (2001, p. 7) definition of a contingency is "any variable that moderates the effect of an organizational characteristic on organizational performance." Before discussing the constructs, including the contingency factors used in this paper, we would like to emphasize some of the assumptions in the contingency theory that recently have come under scrutiny and criticism (Weill and Olson, 1989; Venkatraman, 1989) . Weill and Olson (1989) expressed dissatisfaction with the use of financial measures to assess performance or effectiveness as well as with models that are deterministic (i.e. only the arrows representing a required association are shown, and the effects of other factors are ignored). This study's research model (Figure 1 ) includes relationships designed to improve the causal explanation by attempting to avoid the problem of having a deterministic model. Hong and Kim's (2002) work provides an example of an ERP study using the contingency approach in which a non-deterministic model is used to enhance insights. Importantly, this study did not operationalize ERP success using financial parameters owing to the inherent limitations in that approach (DeLone and McLean, 1992; Ifinedo, 2006b) . Finally, Venkatraman (1989) recommends that Contingency, organizational IT and ERP researchers should pay more attention to how they verbalize and use statistical analysis for contingency-based studies. He proposes six paradigms including mediation, moderation, etc. to help researchers overcome recurring shortcomings. This paper utilizes moderate given the interactions among some of the operationalized variables. The elements in the research model are discussed as follows.
ERP system success measurement Here, ERP system success is similar to information systems (IS) success or effectiveness DeLone and McLean, 1992; Ifinedo, 2006a) and is different from ERP implementation success. In short, ERP success refers to the utilization of such systems to enhance organizational goals Ifinedo, 2006a, b) . Its definition excludes the technical installations success of such systems (Martin, 1998) wherein the measurement indicators include cost overruns, project management metrics, time estimate, etc. (Martin, 1998; Markus and Tanis, 2000; Hong and Kim, 2002) . Given that ERP systems are a different class of IT systems, it is therefore important for a specialized success measurement framework or model to be used when measuring the success of such systems (Ifinedo, 2006a, b) . Gable et al. (2003) developed an ERP system success measurement model that redefines the dimensions in the widely cited DeLone and McLean's (1992) IS success model. Gable et al. (2003) eliminated (through multi-stage data collection and statistical analysis) the use and user satisfaction dimensions in the DeLone and McLean (1992) framework. Arguments against dropping them are also available in the literature (Ifinedo, 2006b ). The retained ERP success dimensions in Gable and colleagues' model are system quality, information quality, individual impact, and organizational impact. Through literature reviews and case studies, Ifinedo (2006a, b) and Ifinedo and Nahar (2006) proposed an extended ERP system success measurement model to include workgroup impact and vendor/consultant quality not included in the Gable et al. model. Full discussion on the framework is available elsewhere. The extended ERP success measurement model is, however, shown on the right-hand side of Figure 1 .
The interacting variables: contingency factors Size. Researchers differ in their descriptions of organization's size (Laukkanen et al., 2005) . They seem to agree, however, that size can be assessed by correlating it to employee workforce and/or annual turnover/sales (Ein-Dor and Segev, 1978) . The European Commission -EC (2003) defines small-and medium-sized companies as follows. Firms with less than 250 employees and an annual turnover of less than e50 million are medium-sized firms. Those with less than 50 employees and an annual turnover of less than e10 million are small firms. Firms not included in the foregoing classifications, and with higher values for these two factors, are labeled "large firms" (Laukkanen et al., 2005) . The literature indicates that organization size is related to IS success (Ein-Dor and Segev, 1978) . Laukkanen et al. (2005, p. 7) state, "Company size, indeed, does matter in ERP adoption." Additionally, Laukkanen et al.'s (2005) suggest that small companies experience more knowledge constraints than larger firms during ERP adoption. Mabert et al. (2003) assert that ERP benefits differ according to firm size (i.e. larger firms experience more ERP benefits than smaller firms). This viewpoint is also supported by Sedera et al. (2003) . Structure. Organizational structure can be described in several ways (Fry, 1982; Daft, 1998; Donaldson, 2001 ). According to Daft (1998, p. 15) , "Structural dimensions provide labels to describe the internal characteristics of an organization. They create a basis for measuring and comparing organizations." Morton and Hu (2004) note that commonly used structural dimensions include centralization, specialization, standardization, formalization, hierarchy levels, etc. Different researchers tend to use dimensions based on their research purposes. Morton and Hu (2004) cite Fry (1982) noting that the latter uses centralization and formalization to assess technology-structure relationships. Here, we focus on the following three dimensions: centralization, specialization and formalization, which we believe are adequate for assessing technology-structure relationships (Fry, 1982; Donaldson, 2001) .
Centralization refers to the organization's decision-making hierarchy. When decisions are kept at the top, an organization is centralized, whereas decentralized organizations delegate decisions to lower organizational levels (Daft, 1998) . ERP systems support command and control structure, which may allow those at the top of organizational hierarchy profit the most (Davenport, 2000; Abdinnour-Helm et al., 2003) . According to Daft (1998) , specialization is the extent to which tasks are subdivided into separate jobs in an organization. If specialization is extensive, each worker is likely to perform a narrow range of work. Formalization is the degree to which rules and procedures are clearly documented and made known to all employees. It is known that ERP systems require disciplined task behavior among an organization's workers (Strong et al., 2001) , and ERP might be more applicable for firms with distinct and specialized functions or tasks than for firms having less defined tasks. In other respects, the numerous "best practices" modules and procedures in an ERP could be effectively exploited if such tasks were to be extensively specialized (Davenport, 1998 (Davenport, , 2000 Strong et al., 2001) . Finally, Hong and Kim (2002) found that organizational fit or structure is positively related to ERP implementation success.
The main effects: organizational IT factors' impacts At this point, it is important to emphasize that some of the organizational IT issues or factors considered in this study were grouped together, because our use of factor analysis permitted us to group variables that loaded together under new names. For example, the measures for "value of IT department" and "skills/sophistication of the IT staff" loaded together and were referred to as "IT assets" for illustration purposes (see Appendix).
IT assets: in-house IT expertise and value of the IT department. "IT assets" has been used by researchers such as Lee and Lee (2004) to refer to IT infrastructural support Contingency, organizational IT and ERP consisting of highly competent human IT assets and strong relationships between IT and business (in other words, the value of IT to the business). The IT staff's quality (i.e. knowledge of technological changes and up-to-date skills) is cited among the important factors required for IT systems success in general and for ERP implementation success in particular (Lee and Lee, 2004) . Duplaga and Astani (2003) found that "lack of in-house expertise in ERP" ranked second on a list of 13 key ERP implementation factors for 30 US manufacturing firms that they interviewed. Likewise, several ERP studies (Markus and Tanis, 2000; Willcocks and Sykes, 2000; Lee and Lee, 2004) suggest that the knowledge base or expertise of in-house IT professionals and other employees must be adequate to ensure successful ERP implementation. Such skills are valuable to the organization at the post-implementation stages as well (Markus and Tanis, 2000) .
IT resources: size of the IT department and IT budget size. A picture of the IT resources available to an organization can be painted using several indicators, including the IT department's size and the budgets allocated to that department. As IT systems have become increasingly valuable to organizations, the IT department has morphed from its traditional role of supporting back-office operations to offering competitive advantages (Ifinedo, 2006b ). In brief, larger firms tend to have specialized IT departments, usually with a sizeable number of workers. This may not be the case, however, with small firms due to resource poverty problems (Cragg and King, 1993; Laukkanen et al., 2005) . Ein-Dor and Segev (1978, p. 1070) posit that "budgeting of sufficient resources increases the likelihood of MIS success."
Satisfaction with legacy IT systems. Aging legacy IT systems' replacement is often mentioned as one of the main reasons for adopting ERP systems (Davenport, 1998 (Davenport, , 2000 Mabert et al., 2003) . Several studies note that ERP systems are popular in modern businesses because the technology helps to bridge pockets of information existing within an organization whose different departments own and maintain disparate IT systems (Davenport, 1998 (Davenport, , 2000 Markus and Tanis, 2000; Abdinnour-Helm et al., 2003; Mabert et al., 2003) . However, Chau and Tam (1998) note that organizational members who are satisfied with existing IT systems tend not to have positive views about newly acquired systems.
Employees' general IT skills. End-user training has been cited among the important factors required for IS success in general and for ERP implementation success in particular (Lee and Lee, 2004) . The study by Duplaga and Astani (2003) found that "Lack of ERP training and education for affected employees" ranked first on a list of 13 key ERP implementation factors. Lee and Lee (2004, p. 934) 
commented:
If end-users are well-trained and equipped with a broad knowledge of ERP and IT, they are more likely to understand the need for process changes and, by extension will more readily perceive ERP usefulness.
Empirical evidence suggests that IT systems are more likely to succeed in organizations with general IT skills (Lee and Lee, 2004) .
Hypotheses formulation
Studies (Lee and Lee, 2004) show a relationship between organizational IT assets (i.e. the IT professionals' skills and the IT department's value) and ERP effectiveness (or success). ERP systems are complex technologies that require specialized skills, IMDS 109,1 which often are lacking in adopting firms (Markus and Tanis, 2000) . In-house IT professionals, however, may play supporting roles during ERP implementation process if they possess some relevant technical skills (Davenport, 2000; Markus and Tanis, 2000) . In fact, Willcocks and Sykes (2000) note that ERP success (at the implementation and later stages) tends to be higher where the IT department is valued highly. Accordingly, when the volume of IT assets available to an organization is high, the success levels of adopted IT systems will be high. We, therefore hypothesize:
H1a. IT assets are positively related to ERP systems success.
Larger firms have bigger pools of sophisticated professionals than do smaller firms (Cragg and King, 1993; Laukkanen et al., 2005) , and some researchers suggest that IT projects success increases in larger organizations because of the availability of resources, as opposed to smaller organizations where such resources are limited (Ein-Dor and Segev, 1978) . We, therefore, further hypothesize:
A relationship exists between IT assets and ERP systems success, such that success will be moderated by the organizational size.
The resources available to a firm may have a bearing on the way the success of its adopted IT systems is evaluated (Ein-Dor and Segev, 1978) . This is because expensive and complex IT systems such as ERP require a flow of resources to maintain them (Davenport, 1998; Hunton et al., 2003) . In reality, large firms tend to have more such resources than smaller ones (Mabert et al., 2003; Sedera et al., 2003; Laukkanen et al., 2005) . Hunton et al. (2003, p. 170) suggest that smaller firms possess fewer resources and are less able to attract resources than larger firms, "thus, large firms can more easily absorb and withstand ERP implementation costs [and subsequently experience higher levels of success from the software]." We formulate the following set of hypotheses:
H2a. A positive relationship exists between IT resources and ERP systems success.
H2b.
A relationship exists between IT resources and ERP systems success, such that success will be moderated by the organizational size.
Given that quality end-user training and general IT knowledge are critical factors necessary for IS success (Lee and Lee, 2004) , employees who are equipped with such skills are more likely to understand the need for process changes and to value their ERP systems than are those with no such skills. Thus, it is logical to expect that ERP success will be higher where such broad IT skills exist. We hypothesize:
H3a. A positive relationship exists between employees' general IT skills and ERP systems success.
It can be argued that larger firms have more employees with general IT skills than smaller firms, perhaps because larger setups have more financial resources to provide such facilities (Hunton et al., 2003) , and smaller organizations may be constrained by inadequacies of resources, which some IS researchers label "resource poverty problems" (Cragg and King, 1993; Laukkanen et al., 2005) . Thus, when the general IT skills levels available among an organization's employees are low, as would be expected for small-sized organizations having fewer resources to provide such facilities, their ability to use complex IT systems such as ERP will be low. We hypothesize:
Contingency, organizational IT and ERP H3b. A relationship exists between employees' general IT skills and ERP systems success, such that success will be moderated by the organizational size.
Organizational structure is an important issue for firms when adopting ERP (Davenport, 1998; 2000; Hong and Kim, 2002) , and organizations with high levels of centralization, formalization and specialization may favor ERP, in contrast to decentralized, less-formalized and less-specialized ones (Strong et al., 2001; Morton and Hu, 2004) . At the same time, employees possessing general IT skills will be able to use their IT systems (ERP in this instance) to accomplish their functions more effectively when their tasks, processes and duties are explicitly defined. Thus, success with the software will be higher where a favorable organizational structure exists and where the employees possess some general IT skills. We hypothesize:
H3c. A relationship exists between employees' general IT skills and ERP systems success, such that success will be moderated by the organizational structure.
Organizations wary of their old IT systems do adopt newer IT systems, including ERP to stay competitive in the market (Davenport, 1998 (Davenport, , 2000 Markus and Tanis, 2000; Mabert et al., 2003) . It is reasonable to suggest that such new systems with their enhanced features would provide more favorable outcomes for adopting organizations than the older systems would. Chau and Tam's (1998, p. 12 ) study on existing IT systems' replacement with newer systems found evidence in support of the view that "the greater the satisfaction with the existing computing system, the less the likelihood of adopting [a new system]." In view of the foregoing discussion, an inverse relationship between "Satisfaction with legacy IT systems" and ERP success would seem appropriate. Therefore, we hypothesize:
H4. A negative relationship exists between the satisfaction levels that firms get from legacy IT systems and ERP systems success.
Research methodology Method
We sampled firms generated from sources including published lists of top enterprises in Finland and Estonia (e.g. online database of Finnish companies: www.yritysopas. com/ and Estonian Chamber of Commerce and Industry Directory 2006 http://mail. koda.ee/ektk/koda_eng). The focus was on private organizations in the two countries because it is believed the adoption of ERP systems might be more widespread there than in public sector organizations (Laukkanen et al., 2005) . The unit of analysis of this study was at the firm level; thus, only key organizational informants including senior and unit managers (some of their job titles are provided below) received a packet consisting of a cover letter, questionnaire, and a self-addressed, stamped envelope.
Research shows that these groups of respondents are among the most knowledgeable informants regarding ERP success in organizations . Participating firms were chosen by our ability to obtain contact addresses for key organizational personnel. In total, 350 firms in Finland and 120 in Estonia were contacted. About 60 percent of the mailings included only one questionnaire; the rest, 40 percent, of the mailings had two questionnaires. It was decided that multiple respondents from one organization would enhance the validity of the study as a common source bias would be minimized. In instances where we sent out two IMDS 109,1 questionnaires, the recipients were instructed to give one of the questionnaires to an appropriate person within their organization. The subjects were encouraged to present views representative of their organization. To ensure data validity and reliability, four knowledgeable individuals (i.e. two IS faculty, one ERP consultant and one ERP managerial level user) completed the questionnaire before our mailing it, and their comments helped improve its quality. It was noticed that for firms with more than one respondent, the responses on key issues were comparable; this enhances the validity of the responses from such firms as well as our data in general.
Instrument development
The respondents in our survey indicated agreement with statements on ERP systems success using a seven-point Likert-type scale, where 1 -strongly disagree and 7 -strongly agree. The list of 30 measures used to operationalize ERP success is shown in the Appendix; the items came from Gable et al. (2003) and Ifinedo (2006a) . We adapted three statements as measures for the structure construct from Daft (1998) . They are the following: "In our organization, decision making is kept only at the top", "In our organization, rules and procedures are clearly documented and are known to all employees", and "In our organization, organizational tasks are divided into separate jobs." We asked the respondents to assess the size of their firm's IT departments using a scale ranging from very small -1 to very big -7. We also asked what percentage of the annual budget is allocated to IT. The choices ranged from #2 to .40 percent on a six-point Likert type scale. A wide range of choices was provided because of the participation of IT firms who might be spending relatively higher sums compared to others.
We assessed the value of the IT department using a four-point Likert scale ranging from not valued at all -1 to highly valued -4. With regard to the IT skills and expertise available in the organization, participants were asked the following two questions: how sophisticated or skilled are the IT staff/personnel in your firm? and how skilled are the employees of your organisation on computer and IT issues? The two issues were based on a seven-point Likert scale ranging from not skilled, at all -1 to very skilled -7. We also asked the respondents: "To what extent is your organization satisfied with its legacy (old) computer systems." which was anchored on a seven-point Likert scale ranging from very dissatisfied -1 to very satisfied -7. Two indicators, workforce and turnover, were used to measure size following the guidelines provided by the EC (2003). Importantly, using factor analysis, i.e. varimax normalization method, we extracted the relevant factors; the results are shown in the Appendix. As was noted above, variables that loaded together were given new names. For instance, the measures for "value of IT department" and "skills/sophistication of the IT staff" that loaded together were referred to as "IT assets" for simplicity's sake. Overall, the composite reliabilities and Cronbach a of the constructs are high (see the Appendix) and compares with recommended values in the literature (Nunnally, 1978) .
Survey results
We analyzed our data using SPSS 13.0. The overall response rate was 9.5 percent (44 firms) when combined for the two countries, namely, 29 firms for Finland and 15 for Estonia. In total, we received 62 individual responses: 39 from Finland and 23 from Estonia, of which there were 26 (42 percent) top-level management and 36 (58 percent) Contingency, organizational IT and ERP mid-level management responses. The job titles included chief executive officer, chief information officer, chief accountant, IT manager and finance manager. There were 35 (56.5 percent) men and 27 (43.5 percent) women in our sample. On average, they had nine years of work experience in their respective organizations. Of the respondents, 40 percent had college degrees, and 43 (69.3 percent) were aged between 31 and 50 years. Of the 62 respondents, 33.9 percent had SAP in their organizations, 14.5 percent had Movex, 9.6 percent had Scala, 8.1 percent had Hansa, and the remaining 33.9 percent had other mid-market ERP (including Concorde, Nova, etc.). The responses were received from diverse industries, including manufacturing, financial services, logistics, automobile, and retail businesses. The annual turnover of the firms in the sample ranged from e1 million to a little over e2 billion, with e19 million as the median. The sample included small, medium-sized, and large firms, 21 (33.9 percent), 21 (33.9 percent), and 20 (32.2 percent), respectively. The majority of the participants came from retail/warehouse and manufacturing firms and almost all the firms implemented their ERP between 1998 and 2002. It is difficult to establish whether the firms in our sample are representative of the population of firms in the two countries that have adopted ERP since no demographic information on ERP adoption is available. However, our data as well as those in other sources (van Everdingen et al., 2000; Laukkanen et al., 2005; Ifinedo and Nahar, 2006) indicate that that small-and medium-size firms in the region usually adopt mid-market ERP products (i.e. Movex) while larger firms acquire top brand ERP systems (e.g. SAP). Descriptive statistics of the research constructs are shown in Table I .
Data analysis
To analyze the data, this research used partial least squares (PLS), which is a structural equation modeling technique for examining the relationships among the constructs. It contains mechanisms that eliminate measurement errors in the observed variables. (Chin, 1998) . Essentially, PLS recognizes two components of a casual model: the measurement model and the structural model. The measurement model consists of relationships among the factors of interest (i.e. the observed variables) and the measures underlying each construct. PLS demonstrates the construct validity of the research instrument (i.e. how well the instrument measures what it purports to measure). The measurement model is assessed by two main dimensions: the composite reliability and the discriminant validity. The composite reliability assesses the extent to which items on a scale are theoretically related. In assessing the discriminant validity, the square root of the average variance extracted (AVE) for each construct, which provides a measure of the variance shared between a construct and its indicators, is checked. Fornell and Larcker (1981) and Chin (1998) recommend AVE values of at least 0.50 and that the square root of AVE should be larger than off-diagonal elements.
On the other hand, the structural model provides information on how well the hypothesized relationships predict the theoretical model. PLS software, e.g. PLS Graph 3.0, provides the squared multiple correlations (R 2 ) for each endogenous construct in the model and the path coefficients. The R 2 indicates the percentage of a construct's variance in the model while the path coefficients (b) indicate the strengths of relationships between constructs (Chin, 1998) . Unlike other software (e.g. LISREL), PLS Graph 3.0 does not generate a single goodness-of-fit metric for the entire model. Chin (1998) Assessing the measurement model PLS Graph 3.0 computed the composite reliability of each construct and also showed the item loading (see Appendix). Fornell and Larcker (1981) note that individual item loadings and internal consistency values greater than 0.7 are adequate. Regarding the discriminant validity, the results indicate that in no case was there any correlation between the constructs greater than the squared root of AVE (the leading diagonal). This suggests that the study's measures are distinct and unidimensional. In summary, the composite reliability and discriminant validity of our data are psychometrically adequate for this study (Chin, 1998) .
Assessing the structural model
The paths coefficients (b) and the R 2 are shown in Figure 2 . The R 2 is 0.18, which suggests that the exogenous factors explained 18 percent of the variance in the ERP success construct. This is adequate for a study of this nature, and indicates that the results in general are supportive of the research model. The test of the significance of the paths (t-value results) was done using the bootstrapping procedure that generated 200 sub-samples with 0 cases (Chin, 1998) . The results are shown in Table II .
Further, Chin et al. (1996) provide a guideline for using PLS to test interactions. In summary, each variable or indicator in the interaction is normalized or standardized by subtracting the mean from each indicator and dividing by its standard deviation. Next, multiplying the value of each of the constituting variables or indicators creates the interaction construct. Upon performing this operation, the R 2 in the interacting effects model yielded 0.19, suggesting that the contingencies explained 19 percent of the variance in the ERP success construct. This is shown in Figure 3 where the dashed Contingency, organizational IT and ERP lines represent the interacting effects and X denotes the interacting effects of measures. The solid lines represent the main effects.
Discussions and conclusion
The purpose of this study is to investigate the impact of some organizational IT factors on ERP systems success. This study, which draws from the contingency theory, was designed to include the moderating roles or interacting effects of three contingency factors to facilitate insight. Accordingly, changes in R 2 can be examined to determine the effect size resulting from a model's interactions (Cohen, 1988; Chin et al., 1996) . Following the guidelines provided by Cohen (1988) , the result of the effect size (ƒ 2 ) in our study indicates that the two contingency factors' interacting effect is Hong and Kim (2002) , given that the researchers used an approach similar to ours; they used a "quasi-moderator" to delineate effects that were observed to be partly or almost present, and a "pure moderator" for concrete effects. Table II provides a summary of our results. Our data moderately supports three of the eight hypotheses (i.e. H2a, H3a and H3c) and strongly supports three of them: H1a, H1b, and H2b. The results, however, do not support the other two hypotheses: H3b and H4. Next, we discuss the set of unsupported hypotheses, which is then followed by discussions of the supported ones.
Our data did not support H3b, which we formulated to examine the relationship between employees' general IT skill and ERP systems success when moderated by organizational size. One explanation for the data's failure to support this hypothesis might be that organizations, regardless of size, desiring higher levels of success with their ERP may require their employees to possess more than just basic IT skills. The H4 related to the effect of "Satisfaction with legacy IT systems" on ERP success is unsupported. This result seems to be indicating that firms can be satisfied with their existing IT systems and still assess the success of their newly acquired ERP positively. This result contradicts conventional wisdom. On the surface, it might be tempting to suggest that perhaps the use of a single measure for the construct might be the reason for the lack of variance; however, the "employees' general IT skills" construct was also operationalized with a single measure, and the result for that construct is consistent with our prediction. A plausible explanation for the lack of support for H4 might be related to the expectations of ERP systems in adopting organizations. For example, Sammon et al. (2003) highlight ERP systems' limitations in adopting firms and suggest that ERP systems may be incapable of accomplishing a variety of functions. Evidence in support of this viewpoint was found in our earlier case studies (Ifinedo and Nahar, 2006; Ifinedo, 2006b) in the study's region. Some firms appeared to be very satisfied with their old IT systems. When asked why they seemed to be satisfied with their old IT systems when ERP systems were supposed to replace them, the respondents were unanimous in their responses; their ERP system could not handle all their business processes, so it was prudent for them to use their old IT systems until such time when their ERP systems could perform all their tasks. It is important to point out that the views presented in this study represent those of top-and mid-level managers. The viewpoints of lower cadre employees on the issue might differ (Abdinnour-Helm et al., 2003) . Our data analysis strongly supported H1a. The result shows that a positive relationship between IT assets and ERP systems success exist. This suggests that ERP success levels might be higher in firms where there are more skilled in-house IT professionals and where the IT department is highly valued. H1b was also supported to suggest that organizational size might be a quasi-moderator in the relationship between IT asset and ERP success. The data analysis moderately supports the prediction (i.e. H2a) that the amount of resources available to a firm is positively related to the success of adopted IT systems. Furthermore, size is a pure moderator in such relationships (H2b). It is also noticeable that H3b formulated to examine the impact of employees' general IT skills on ERP success, was moderately supported. Specialized IT skills are considered more relevant for ERP acquisitions than general IT skills; notwithstanding, the result is suggesting that success with the software will be higher where a favorable organizational structure exists and where the employees possess some general IT skills. In this regard, H3c was moderately supported (i.e. a quasi-moderator in the relationship).
Limitations of the study Before discussing the study's implications we will briefly discuss its other limitations. This study's sample is not randomly selected. Nor can we rule out personal bias in instances where a single informant presented an average view of his respective organization. We used perceptual measures in this study; it is likely that objective measures of ERP success (e.g. profit and productivity measures) might yield a result different from ours. Although our sample size of 62 is statistically sufficient for analysis, a larger sample might produce better insights. Nonetheless, our sample size compares favorably with sample sizes in other ERP studies from the region (Laukkanen et al., 2005) . Additionally, when the measures of some of the constructs used in this study are expanded, it is likely that more useful insight will emerge. We did not control for the types of ERP used by the participating firms. Our sample comprised mixed ERP software, including top-brand names (e.g. SAP and Oracle) and mid-market products (e.g. Nova). It is possible that the heterogeneous nature of the ERP systems used for our study are limiting.
Implications of the research and future study Our findings have several implications for both research and practice. From the perspective of research, our effort adds to the literature in this area of study. This work represents an initial effort wherein the interacting effects of organizational IT factors and contingency factors in a "non-deterministic model" are examined. This study will be beneficial to other studies using the contingency approach. Overall, our posited predictors (the main and interacting effects) explained 19 percent of the variance in the ERP success construct, suggesting that the research model (Figure 1 ) provides an adequate conceptualization of interest. The study' findings also offer support for prior studies as well as provide new insights. First, our finding suggesting that firms with bigger IT departments and larger annual IT budgets might experience higher levels of success with their ERP systems is consistent with other studies (Ein-Dor and Segev, 1978; Mabert et al., 2003; Sedera et al., 2003) . Second, our data confirms the relevance of organizational size as a critical moderator (or influence) in the context of IT project success evaluations as implied in other studies (Ein-Dor and Segev, 1978; Mabert et al., 2003; Sedera et al., 2003) . Our results reveal that firms with a larger pool of sophisticated IT professionals who are held in esteem by other organizational members will likely experience higher levels of success with complex IT systems such as ERP than firms in which such resources are lacking (Laukkanen et al., 2005) .
Third, resources' availability enhances IT systems success; other researchers offer similar conclusions (Hunton et al., 2003; Mabert et al., 2003; Sedera et al., 2003; Laukkanen et al., 2005) . Fourth, our study posited and found support to that IT skills possessed by employees when considered in the context of such contingencies as organizational structure is important vis-à -vis ERP success. Sixth, our study's result regarding the satisfaction with legacy IT systems vis-à -vis ERP success assessment contradicts widely held beliefs -our data analysis yielded a positive relationship between the two variables. As this finding could have been influenced by contextual influences, future studies are necessary to validate it.
There are implications for practitioners as well. Our findings suggest that management must ensure that in-house IT professionals update their skill levels; our analysis seems to suggest that success with ERP is higher when they do, and this issue might be particularly pertinent in smaller-sized firms. Managers must encourage their IT departments to participate and to play significant roles during the acquisitions of complex IT systems such as ERP, as this would enhance the IT department's value, which, in turn, might augur well for the organization in the long-term. This study suggests that in the context of ERP systems, the possession of basic IT and computer skills is insufficient, and will not influence success of the software in adopting firms. Accordingly, management must ensure that the relevant ERP training and expertise are adequately provided to enhance success with such technologies. Organizational structure with respect to specialization, formalization, and centralization should not be downplayed in firms wishing to adopt ERP.
Huge amounts of resources (i.e. time and money) have been invested acquiring ERP systems. Corporate managers (at least in this study's region) must devise pragmatic ways to migrate the processes and functions that their legacy IT systems support into the new system (ERP) to elicit higher levels of "appreciation" with the new system. Clearly, the firms' aim in adopting a new system is defeated if key organizational members cannot provide a clear distinction between the advantages of their old IT systems and of the new system (ERP). Management must be aware that legacy IT systems may offer "traps" that would make it difficult to shift to new and potentially better technologies (Chau and Tam, 1998) Our ERP helps to improve workers' participation in the organization.
.
Our ERP improves organizational-wide communication.
. Our ERP creates a sense of responsibility.
. Our ERP improves the efficiency of sub-units in the organization.
Our ERP enhances solution effectiveness.
Organizational impact (Cronbach a ¼ 0.84)
Our ERP provides us with competitive advantage.
. Our ERP increases customer service/satisfaction.
. Our ERP facilitates business process change.
. Our ERP supports decision making.
. Our ERP allows for better use of organizational data resource.
Notes. The Cronbach a for ERP success with all the dimensions is 0. 932. "Our ERP" refers to the type(s) of ERP system in use in the participating firms. 
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